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Pedepar:

1. Inceprariiis Ha 3006YTTS HAYKOBOTO CTYIIEHS AOKTOpA TEXHIYHMX HAyK 3a crenianpHicTio 05.05.17 - rigpaBmiivHi
MalllMHU Ta rigponHeBMoarperaty. HalioHalbHUI TEXHIYHUI YHIBEPCUTET «XapKiBCbKUM MOJIITEXHIYHUI IHCTUTYT»,
XapkiB, 2025. [lucepraliio NprucBsiY€eHO BUPIIIEHHIO BasKJIMBOI HAyKOBOI IIPO6JIeMH MiBUILIIEHHS e(eKTUBHOCTI
abpa3rBOCTPYMEHEBOTO OOPOOJIEHHS TIOBEPXOHD LUIJIIXOM PO3PO0JIEHHSI HAYKOBO-TEOPETUYHUX OCHOB IIPOLIECY
BUTIKaHHS ra3o41CIepPCHOI CyMillli 3 pOO0YMX COIEJ Pi3HOi F€OMETPii, YACIOBOrO MOJEIIOBAHHS
rigporazofguHaMiky Bo¢da3HOTo CepeloBUILa, IiIpOAUMHAMIYHYX SBUIL, 3 OTPUMAaHHSIM Bizyasizaniil Teuii,
CTBOPEHHIO HOBUX, OiJIbIll €(PEKTUBHUX, KOHCTPYKLIiN POOOUMX COIeJI i IPUCTPOIB JJ1s1 YMIIEHHS BHYTPIlIHbOTO

KaHaJly apTUJIEPIICbKOrO CTBOJIA, IKUM HEMAE aHAJIOTIB y CBiTi, aHaJi3y BIVIMBY TEOMETPUYHUX i PEKUMHUX



napameTpiB corjia Ha e(PEeKTUBHICTb pOOOTU MHEBMOAOPA3UBHUX YCTAHOBOK, CTBOPEHHIO HAYKOBO-TEOPETUYHUX
OCHOB [Iii CyIyTHiX IIpOLeCiB TePTs, BTPAT eHeprii Ta BIIJIMBY 3HOLIEHHS COIIA. YIepile TeOPETUYHO OOIPYHTOBAHO
nifBUILEHHS e(EeKTUBHOCTI po6040ro comnsia NHeBM0abpa3uBHOI YCTAaHOBKY 32 PaxyHOK I BUIIEHHS 3HaY€Hb
ra3ofiMHaMiyHuX apaMeTpiB y3/I0BX COIJIA; CTBOPEHO HAayKOBO-TEOPETUYHI OCHOBHU AOCIiIKEHHS B3aeMOZii
abpa3yBHUX €JIEMEHTIB i3 ra30piIMHHUM MTOTOKOM, IO Jjajl0 3MOTY BU3HA4aTH poO0Ui NapaMeTpu MOBITPSHO-
abpas3uBHOI cyMilli B abpa3suBOCTPYMEHEBOMY COILJIi; CTBOPEHO HayKOBO-TEOPETUYHI OCHOBU JIOCJIiI>KEHHS IIPOLieCy
BUTIKaHHS [OBITPSIHO-a6pa3uBHOI CyMillli 3 p060YOro CoIja MTHEBMOAOPa3MBHUX YCTAHOBOK; CTBOPEHO HAyKOBI
OCHOBHU Teopii BUTiIKaHHS JBO(A3HOro MOTOKY [JIsl NOCJiKEHHS TPOLeCiB 0OpOOIEeHHS MaTepiany
[THeBMOA6pa3nBHUM 006s1afHaHHIM. CTBOPEHO HAyKOBO-TEOPETUYHI OCHOBU POGOYOTO IPOLIECY B POOOUOMY
nep@opoBaHOMY COILJIi THEBMOAOPa3UBHOI YCTAHOBKY 3 ypaxyBaHHSM TifpoANHAMIYHMX CUJI i 32 yMOB HaKJIalaHHS
MEeXaHIYHUX KOJIMBaHb, HA OCHOBI SIKUX BU3HA4Y€HO KoedillieHT BUTPAT po60YOro COIJIA Ta JOCJiIPKEHO BILJIUB
reOMEeTPUYHUX i peXXMMHUX NapaMeTpiB Ha e(PeKTUBHICTb 06pO6IeHHs. Habyiu noganbuoro po3BUTKY
MaTeMaTU4Hi MOoJieJli IpoLeciB Teuii pob04oro NoTOKy B COIJI BeHTypi Ta 3aCTOCYBaHHS MOBITPSIHOTO MIPOIIAPKY
BCepeIVHi COmIa AJ1s1 3HUKEHHs TepTs AucnepcHoi ¢pa3u 06 CTiHKA po6040ro corsia NHeBMoabpa3uBHOI
€XEeKTOPHOI YCTaHOBKU. BU3HaU€HO T€OpPETHUYHI OCHOBU OLiHIOBAaHHS NTapaMeTPiB NPOLeCy BUTIKAHHS
abpa3vBOIOBITPSIHUX CyMilllel 32 yMOBU HaKJIalaHHsI KOJIMBaHb 31 BMIHHMMH aMILIITyLO0 Ta YacToToo. Ha ocHOBI
Ol€p>KaHUX 3aKOHOMIPHOCTEN PO3MUPEHO METOIM AOCIiIKEHb IIPOLECIiB BUTIKAHHS YepPe3 COILIA SIK €JIEMEHTU
rizpaBiiyHUX IPUCTPOIB, €PO3il0 06POOIIIOBAHOTO MaTepialy, MexaHi3M B3aemMoii abpa3nBHUX YaCTUHOK i3
po6ounMm 37 COIIOM Ta 0OPO6IIOBAHOIO TOBEPXHEI0. PO3p006JI€HO PUCTPIit 17151 06POGIEHHS BHYTPILIHIX
[IOBEPXOHb IOBI'UX TPYyO. 3arajom nucepTaliiiiHa po6oTa CIpsIMOBaHa Ha MifiBUlIeHHS ePEeKTUBHOCTI po6oTU
abpa3nBOCTPYMEHEBOTO COIJA, eHeproedeKTUBHOCTI abpa3uBOCTPYMEHEBOro 06J1aiHaHHSI, PO3pO6JIeHHS HOBHUX,
6iybII €(PEKTUBHUX MOr0 KOHCTPYKLiM i METOZiB BUBHAYEHHS POOOUNX XapPAKTEPUCTHUK coIta. OnepsKaHi
PEe3yJIbTaTU BaKJIUBI 11711 0OOPOHHOI rajysi, 30KpeMa [1J1s1 BUKOHAHHS BiJHOBJIIOBAJIbHUX POOIT MOMKOIKEHNX
CIIOPY[, i TEXHIKM Mi[1 4aC MOXKEX y BiliCbKOBUM ME€PIOJ, @ TAKOXK YMIIEHHS BHYTPIIIHIX KaHaJIiB Hapi3HUX
apTuIepilicbKUX 3Hapsiab. KimouoBi coBa: rinpoauHamika, ABodasHuil NoTiK, MHEBMOAOpasuBHe 06IaHAHHS,
poboue coIIo, aMIJITyia Ta YaCTOTA KOJIMBAaHb, YNCJIOBE MOJEJIIOBAaHHS, eHeproeeKTUBHICTb, rigpaBiaiyHui
MIPUCTPIN, Bidyasizalis Tedii, rigpoguHamMivHi gBuUIIA.

2. Dissertation for obtaining the scientific degree of Doctor of Technical Sciences for specialty 05.05.17 - Hydraulic
Machines and Hydropneumatic Units. National Technical University «Kharkiv Polytechnic Institute». Specialized
Academic Council D 64.050.11. The dissertation is dedicated to solving an important scientific problem of
increasing the efficiency of abrasive blasting of surfaces by developing scientific and theoretical foundations of the
process of gas-dispersed mixture outflow from working nozzles of various geometries, numerical modeling of
hydro-gas dynamics of a two- phase medium, hydrodynamic phenomena with obtaining flow visualizations,
creating new, more effective designs of working nozzles and devices for cleaning the internal channel of an
artillery barrel, which have no analogues in the world, analyzing the influence of geometric and operating
parameters of the nozzle on the efficiency of the operation of pneumatic abrasive installations, creating scientific
and theoretical foundations of the action of accompanying friction processes, energy losses and the influence of
nozzle wear. For the first time, the increase in efficiency is theoretically substantiated For the first time,
theoretically substantiated the increase in efficiency of the working nozzle of the air-abrasive installation by
increasing the values of gas-dynamic parameters along the nozzle; created scientific and theoretical foundations
for the study of the interaction of abrasive elements with the gas-liquid flow, which allowed to determine the
operating parameters of the air-abrasive mixture in the abrasive jet nozzle; created scientific and theoretical
foundations for the study of the process of leakage of air- abrasive mixture from the working nozzle of air-abrasive
installations; created scientific foundations of the theory of leakage. The scientific and theoretical foundations of
the working process in the working perforated nozzle of the air-abrasive machine were created, taking into
account 38 hydrodynamic forces and under conditions of imposed mechanical vibrations, based on which the
consumption coefficient of the working nozzle of the machine was determined, and the influence of geometric and
operating parameters on the processing efficiency was investigated. The mathematical models of the processes of



the working stream flow in the Venturi nozzle and the use of an air gap inside the nozzle to reduce the friction of
the dispersed phase against the walls of the working nozzle of the pneumatic abrasive ejector unit were further
developed. The theoretical basis for estimating the parameters of the process of flowing abrasive-air mixtures has
been created with variable amplitude and frequency. Based on the obtained regularities, the methods of studying
the processes of nozzle flow, erosion of the processed material, and the mechanism of interaction of abrasive
particles with the working nozzle , as hydraulic devices, and the surface to be treated were extended. A device for
processing the internal surfaces of long pipes was developed. Generally, the DSc. research is aimed at improving
the efficiency of the abrasive blasting nozzle, energy efficiency of abrasive blasting equipment, developing new,
more efficient designs and calculation methods for determining the performance characteristics of the nozzle. The
results obtained are important for the defense industry, including for the restoration of damaged structures and
equipment during fires in wartime, as well as for cleaning the internal channels of rifled artillery. Key words:
hydrodynamics, two-phase flow, pneumatic abrasive hydraulic equipment, working nozzle, amplitude and
frequency of oscillation, numerical modeling, energy efficiency, hydraulic device, visualization of equipment,
hydrodynamic phenomena.
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